Short communication
A gene which delays enzyme derepression after transfer to acetate Flavell (1967) observed that some acetate-nonutilizing mutants showed slow derepression of many acetate-utilizing enzymes following transfer from sucrose to acetate medium. In particular, one acu-6 strain, JI 3 I, showed almost no derepression of the following enzymes six hours after transfer to acetate medium : acetyl-CoA synthetase, isocitrate lyase, malate synthetase, PEP carboxykinase, citrate synthetase, fumarate hydratase, malate dehydrogenase. In other acu-6 strains derepression of all these enzymes, except PEP carboxykinase, occurred essentially as in wild type (Flavell & Fincham, 1968) and the acu-6 locus is the structural gene for PEP carboxykinase (Beever & Fincham, 1973) . The anomalous derepression behaviour of strain JI 31 was confirmed by measuring levels of the enzymes isocitrate lyase and fumarate hydratase. It was found that some derepression of isocitrate lyase and fumarate hydratase did occur after 24 h incubation in acetate medium.
One hundred ascospores were isolated at random from a cross of strain J I 31 to sTa. Sixty spores germinated of which 23 were acetate-nonutilizers (acu-6). Derepression of isocitrate lyase was examined in 15 progeny. Although some variation was observed between different isolates a pronounced reduction in ability to derepress this enzyme was found in 3 of the 6 acu-6 progeny and 3 of the 9 acu-6+ progeny. One acu-6+ isolate (AC-73-5, mating type A ) with reduced ability to derepress isocitrate lyase, was chosen for more detailed study. Derepression curves for isocitrate lyase, PEP carboxykinase and fumarate hydratase were examined in isolates of an octad of ascospores dissected from the cross of strain AC-73-5 to STa. Two parameters were chosen to characterize these curves: the lag before enzyme increase becomes linear, and the linear rate of enzyme increase. The spores could be grouped Strain AC-73-5 could not be distinguished from wild type by growth rate on sucrose, acetate, glycerol or lactose when tested on solid media.
DISCUSSION
It is suggested that the synthesis of both PEP carboxykinase and isocitrate lyase is regulated by repression rather than induction. In mixtures with sucrose, acetate does not lead to high levels of the enzymes as would be predicted if acetate acted as inducer. There is no doubt that acetate enters the cell under these circumstances as growth is less than on the sugar alone and fumarate hydratase levels are present at derepressed levels. Further, Flavell & Fincham (1968) showed that acetyl-CoA synthetase-deficient (acu-5) strains derepress both PEP carboxykinase and isocitrate lyase in wild-type fashion on transfer from sucrose to acetate medium. Similarly acu-3 (isocitrate lyase deficient) strains derepress PEP carboxykinase in normal fashion. These observations argue against induction by metabolites that are derived from acetate.
The two groups of metabolites most likely to be involved in repression are intermediates of the glycolytic pathway, such as phosphoenolpyruvate, and the C4 acids common to the glyoxylate and tricarboxylic acid cycles, such as succinate, malate or oxaloacetate. In Neurosporu crassa Flavell & Woodward (1971a) have argued that isocitrate lyase is regulated by the level of a glycolytic intermediate acting as repressor. The results presented here do not support this suggestion, especially when the variations in PEP carboxykinase levels are considered. The relatively sluggish response of suc mutants to succinate, and the fact that the mutants eventually grow without supplement, are consistent with the supply of C, acids being growth-limiting during early growth of these mutants. The very low fumarate hydratase levels probably reflect this. Glycolytic intermediates are present at elevated levels during these early stages, and indeed, pyruvate accumulates in the medium (Straws, 1957) . The partial derepression of isocitrate lyase under these conditions argues against a glycolytic intermediate being its repressor but is consistent with a C, tricarboxylic acid cycle intermediate acting as repressor. The repression of isocitrate lyase when glutamate is sole carbon source, and the partial repressing effect of glutamate when added to acetate, likewise support the proposal that a C, carboxylic acid is repressor. These arguments are reinforced when the behaviour of PEP carboxykinase, which links the C4 acids with the C3 glycolytic intermediates, is considered. The two conditions when levels of this enzyme are not correlated with those of isocitrate lyase are both consistent with the proposal that PEP carboxykinase is repressed by a glycolytic intermediate. During early growth of suc mutants, when glycolytic intermediates are probably elevated, PEP carboxykinase is repressed, and during growth on glutamate, when C3 intermediates are probably low, PEP carboxykinase is partially derepressed. It is suggested that all of these results support the hypothesis that PEP carboxykinase is repressed by high levels of a glycolytic intermediate and that isocitrate lyase is repressed by high levels of a C4 acid.
